Heterology expression of the sweet pepper CBF3 gene confers elevated tolerance to chilling stress in transgenic tobacco.
Various studies have confirmed that the CBF (C-repeat binding factor) family of transcription factors has a key role in regulating many plants' responses to cold stress. Here we isolated CBF3 from sweet pepper (Capsicum frutescens). Green fluorescent protein (GFP) fusion protein of CfCBF3 was targeted to the nucleus of the onion epidermis cell. RNA gel blot analysis indicated that CfCBF3 was expressed in leaves of sweet pepper and the expression was induced by low temperature, drought and salinity stresses but not by ABA. Overexpression of CfCBF3 under the control of the CaMV35S promoter in tobacco induced expression of orthologs of CBF3-targeted genes and increased chilling tolerance without a dwarf phenotype. Indeed it also led to multiple biochemical and physiological changes associated with chilling stress. Higher levels of proline (Pro) and soluble sugars and lower content of reactive oxygen species (ROS) were observed in transgenic plants. Our results demonstrated that the increase in total unsaturated fatty acids, especially in phosphatidylglycerol (PG) was detected by overexpression of CfCBF3. During exposure to chilling stress, the transgenic lines were less susceptible to chilling-induced photoinhibition than wild-type (WT) plants. These results suggest that overexpression of CfCBF3 led to modification of the fatty acid unsaturation and alleviated the injuries under chilling stress.